Aim To evaluate the full-text publication rates of scientific research abstracts presented at the European Society of Endodontology (ESE) congresses held between 1993 and 2013 (a total of 11 occasions) and to determine factors associated with the manuscripts. Methodology An electronic database search was conducted from January 2015 to December 2016 to identify full-text English-written publications of the research abstracts presented at the last 11 ESE Biennial congresses from 1993 to 2013. For each occasion, research abstract information was retrieved from the International Endodontic Journal (IEJ) through the official website of the ESE, and the following parameters for each abstract presentation were recorded: year of presentation, first author's affiliation, geographic origin and type of study. Following fulltext article identification, additional information was recorded such as: year and journal of publication, elapsed time until full publication and number of authors per presentation and publication.
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Introduction
Practicing evidence-based Endodontics requires highquality scientific studies, which are usually published in leading international journals (Torabinejad et al. 2005 , Ng et al. 2007 , Del Fabbro et al. 2015 . Initial presentation of research findings usually takes place at conferences where researchers present their work to a broader audience. Subsequently, the findings could be published in a peer-reviewed journal for worldwide exposure. The main difference between journals and congress abstracts is the full-text version of the study, which is only available in the publication journal. However, research abstract presentation in a congress usually highlights the main points and findings of the research project, while the presenter is given several minutes at the end of the presentation to explain uncertainties and answer questions related to the study. Furthermore, the reviewing procedure is different between a congress presentation and a peerreviewed journal. A congress abstract does not always pass the strict reviewing process of a journal, namely at least two blinded reviewers and a final decision of an editor. Additionally, the time pressure to organize a full-time 3-or 4-day scientific programme in a congress may occasionally lead to some cases of lowquality or low-level evidence research being accepted (Collier et al. 2010 , Stewart et al. 2010 . At the same time, leading endodontic journals have the capability of using reviewers in their own area of expertise.
The above considerations have been raised as a result of the empirical observations that a number of research posters presented in international endodontic conferences are not published. Scholey (2002) has reported that less than half of the abstracts presented at international dental congresses are finally published. It was previously claimed that delay or failure to publish research findings may lead to publication bias (Scholey 2002 , Scholey & Harrison 2005 . This kind of bias is related to the fact that many studies with no significant differences between experimental groups may delay the findings being published or not published at all (Papageorgiou et al. 2015) . In contrast, it was shown that studies reporting results with significant differences are more likely to be published (Koletsi et al. 2009 ) a fact, which is a possible indication of publication bias (Dwan et al. 2013 ). An acceptable approach to investigate this phenomenon is to evaluate the fulltext publication rates of research abstracts previously presented in international scientific meetings and conferences (Scholey & Harrison 2005) .
The full-text publication rate of abstracts presented in international dental congresses ranges between 19% and 54% and the elapsed time between presentation and full publication varies between 8 and 26 months (Bagheri et al. 2005 , Scholey & Harrison 2005 , Dahllof et al. 2008 , Collier et al. 2010 , Lee et al. 2012 , Rodriguez & Laskin 2012 , Livas et al. 2014 . So far, no study has investigated the percentage of Endodontic scientific research presentations in conferences that have subsequently been published in a peer-reviewed international dental journal.
Therefore, the aim of the present investigation was to evaluate the full-text publication rates of scientific research abstracts presented at the European Society of Endodontology (ESE) congresses held between 1993 and 2013 (a total of 11 occasions) and to determine factors associated with the manuscripts.
Materials and methods
An electronic database search was conducted from January 2016 to December 2016 to identify full-text English-written publications of the research abstracts presented at 11 ESE Biennial congresses from 1993 to 2013. PubMed and Google Scholar were the main search engines. Research abstract information was retrieved from the International Endodontic Journal (IEJ) contents through the official website of the ESE, and the following parameters for each abstract were recorded:
a. Year of abstract presentation. b. First author's affiliation. c. Geographic origin. The origin was defined by the first author's affiliation. If more than one affiliation were recorded for the first author, only the first affiliation was taken into account. d. Type of study: Abstracts were classified into five thematic categories:
• Other articles such as surveys on patients or dentists' preferences, patterns and perceptions on endodontic referrals, rubber dam usage or allergies to latex, contamination of handpieces and surfaces and muscular or other disorders during endodontic treatment. The identification of full-text publication of the abstracts was initially performed using the first author's family name and the full title of the abstract. If no corresponding article was found, the lead author and major keywords from the title were cross-indexed.
If at the second search no publication was identified, the same procedure was performed using the coauthors family name separately or in combination with the first author's name and full abstract title or key subject words. If this search was negative, it was recorded as an abstract that had not been published in a peer-reviewed journal.
Two reviewers (GT and NT) independently screened for a second time the abstracts that were initially identified as published in a peer-reviewed journal to verify the concordance between abstracts and their corresponding published articles. Following full-text article verification, additional information was recorded such as:
e. Year of publication. f. Journal of publication. g. Elapsed time until publication. The exact number of months between abstract presentation and publication was recorded. h. Number of authors per presentation and publication.
The total number of authors on a specific presentation and subsequent publication was recorded. The differences regarding the authorship between abstract presentation and full-text publication were also recorded. The data were entered in Microsoft Excel for further analysis.
Results

Publication rates
A total of 1165 research abstracts were presented at the 11 ESE congresses studied. Of these, a subsequent full-text publication was identified for 401 abstracts (mean number of abstracts per congress: 36.45) with a total mean publication rate of 34.4% (range: 24-44%) amongst congresses. The ESE congress in Munich (2001) was associated with the highest publication rate (44%), whereas Lisbon (2013) had the highest number of published articles (77). On the other hand, the congress of London (1993) had the lowest publication rate (24%), whereas Tel Aviv (1995) and London (1993) had both the lowest number of published articles (18 and 19, respectively). These results are shown in Fig. 1 . The mean time between congress presentation and full publication was 18.95 months (range: 12.85-24.4).
Presentation characteristics
A total of 48 countries were associated with a research abstract in the congresses. Thirty of them were from Europe, twelve from Asia, three from America, two from Oceania and one from Africa. Of the 1165 research abstracts presented in total, 628 (53.9%) were classified as basic research-technical, whereas 234 (20%) and 257 (22%) were classified as basic research-biological and clinical research, respectively (Fig. 2) . Turkey was the country with the highest number of presentations (173) 
Discussion
The present study investigated the publication rates and characteristics of research abstracts presented at ESE congresses which took place from 1993 to 2013. The follow-up period of the study was 3 years after the completion of the last congress to include any delayed publications. This is also the main reason why the research abstracts from the ESE congress in
Barcelona (2015) were not included for evaluation in the present study. The present results revealed that almost two-thirds of the abstracts presented at ESE congresses were not published as full-length articles in international peerreviewed journals. This percentage is comparable with the results of similar previous studies (Bagheri et al. Publication rates of ESE congresses research abstracts Tzanetakis et al.
2006
, Peng et al. 2006) . Additionally, the number of articles that are accepted for publication is limited because of the policies and capacity of the journal. This results in a more strict selection process for the submitted manuscripts resulting in an acceptance rate of approximately 20%.
According to the results, the two leading endodontic journals in terms of impact factor, IEJ and JOE published more than half of the articles (58.6%). Another 47 international dental journals and 29 nondental-related journals published the remaining 41.4% of the research abstracts. This probably reflects that a large number of the published articles were relevant for a wider audience indicating the range of themes that can be presented at ESE conferences or they were of poorer quality. IEJ is the official journal of the ESE, so it is reasonable that the majority of the research abstracts presented at its congresses are published there. This finding reflects the preference of the authors to submit and finally publish their research papers in international journals with high impact factors. It would be of great interest to see if this trend will continue in the coming years or change due to the emergence of open-access journals and web platforms with open source libraries.
Based on the present results, the mean time until full-text publication was almost 19 months. This finding is in accordance with the results of previous studies indicating the extended submission and reviewing times necessary between congress presentation and full-text publication (Scholey & Harrison 2005 , Dahllof et al. 2008 , Livas et al. 2014 . Twenty-one (5%) of the research abstracts were published in a peer-reviewed journal prior to the abstract presentation at an ESE congress. Although a small percentage, this finding is important because ESE guidelines require original abstracts that were not submitted, published or presented in a different forum. To prevent such irregularities, ESE should enforce these guidelines to guarantee more novel and cutting-edge congresses.
The majority of presentations and published papers were related to basic research-technology. This finding is in accordance with the results of a previous bibliometric study in Endodontology (Tzanetakis et al. 2015) . This result can be explained by the fact that projects in basic research-technology are easier and cheaper to run and perform in relation to basic research-biology or clinical research projects. The ESE research committee has given incentives to promote clinical research projects amongst the members of European Endodontic community (https://www.e-s-e.e u/research/endodontic-infections-and-systemic-health. html). It is hoped that these incentives and the selected allocation of grants and funds will increase the publication of more clinical research.
Turkey was the country with the highest number of both presentations and publications (Table 1 ). This is in accordance with a previous study where Turkey was found to be amongst the top five countries with the highest number of published articles in the time period between 2009 and 2013 (Tzanetakis et al. 2015) . The finding reveals the particular interest of this country in participating regularly at ESE congresses and publishing their research projects on peer-reviewed journals. Another reason explaining this result may be the large number of Dental Schools in the country and the increasing number of researchers involved (https://www.e-s-e.eu/education/ dental-schools-and-courses.TR). At the same time, countries such as The Netherlands, Sweden and Switzerland published a high proportion of their research abstracts previously presented at ESE congresses. This finding confirms the high quality of studies conducted by researchers from these countries over time. Noteworthy is also the fact that Greece was amongst the top five countries regarding both the number of presentations (75) and publications (27) . With only two Dental Schools in the country, Greece has a notable research record and published one of three abstracts presented at ESE congresses. An unexpected finding was Poland with no publications despite its eighth rank with 47 abstract presentations at the congresses (Table 1) .
According to the results, a tendency to increase the number of authors from abstract to full publication was observed. Differences in authorship were found in 179 articles. This is a common phenomenon as described in earlier studies (Dahllof et al. 2008 , Tzanetakis et al. 2015 . Some of these studies found differences in authorship ranging from 30% to 46% of the published articles (Bhandari et al. 2002 , Dahllof et al. 2008 , Kleweno et al. 2008 . The present result is in the upper limit of this range approaching 45%. The changes of authorship may be attributed to the fact that abstract presentations are usually the initial stages of a research project. It is also well known that a possible publication is always much more important for a curriculum vitae than a congress presentation. So, the academic advancement process is another reason that probably accounts for the observed authorship changes (Yuan et al. 2010) .
The fact that the last congress evaluated (Lisbon 2013) had the highest number of published articles probably shows that this number may gradually increase over time. This reflects the progress of knowledge and technology as well as the increased need to publish research work. Moreover, in the era of evidence-based Endodontics, collaboration amongst authors with different affiliations or from different geographic regions (authorship internationalization) may be essential for the improvement and better documentation of papers under consideration .
In recent years, ESE has established a number of research grants and awards such as the Vladimir Adlivankine Research Prize and Education Prize, which are offered during the ESE congress. The establishment of such awards gives an additional motivation to authors to design high-quality research posters with greater chance of subsequent publication. This also minimizes the possibility of publication bias and helps committees to elevate the scientific level of congresses and to promote the submission and possible publication of research papers. Through this process and the mutual efforts from the ESE and research institutes, more high-quality clinical studies will be 
Conclusion
A large number of research abstracts presented at ESE congresses were not published in peer-reviewed journals as full-text manuscripts. The preference of authors to submit and publish their research papers in international journals with high impact factor is evident. The time between congress abstract presentation and full-text publication was reasonable.
